In the course of screening for virus-host systems in extreme thermal environments, we have 
49
To study the ZLPs, we have isolated a producer strain, Acidianus hospitalis YS8, from 
55
1A). The periodic zigzag-like pattern on the particle surface (Fig. 1A ) most likely resulted 56 from regular assemblage of identical structural units.
57
By electron microscopic analysis of the growing cells of A. hospitalis YS8, we could 58 observe extrusion from cells of ZLPs (Fig. 1B) . The amount of ZLPs, estimated as described 
63
Consistently, when the cells were allowed to adapt to the growth conditions, the presence of 64 the ZLPs in the culture supernatant decreased to non-detectable levels (Supplemental neither DNA nor RNA-could be isolated from purified particles by phenol extraction (10). An
70
SDS-PAGE analysis revealed two major protein bands with apparent molecular masses of 71 55±5 and 110±10 kDa as well as three minor bands of proteins larger than 200 kDa ( Fig. 2A) . 
96
No changes in the A 290 were observed in the control experiment in the absence of 97 tetrathionate (Fig. 2B) , excluding a possibility that the increase in absorbance was due to (Fig. 3A) . Analysis of the electrostatic surface 107 charge distribution revealed an overall opposite charge on the two faces of the disc-shaped 108 molecule (Fig. 3B) , suggesting that electrostatic interaction-mediated head-to-tail stacking of 109 the TetH building blocks might play a role in ZLP formation. It should be noted, however, that 110 stacking of the TetH monomers, with an estimated diameter of ~4.5 nm (Fig. 3A) , would be 111 insufficient to produce ZLPs with the diameter of 15 nm (Fig. 1A) . Consequently, the "stacks" 112 used for ZLP formation are likely to consist of TetH multimers. Interestingly, electron 113 microscopy data suggests that the assembly of ZLPs occurs prior or concomitantly with the 114 extrusion of the filaments from A. hospitalis cells (Fig. 1B) .
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In the present study, we have demonstrated that filamentous particles previously 116 assumed to correspond to archaeal viruses (9), in fact, represent a secreted form of a 117 cellular enzyme, TetH, involved in sulfur metabolism. Consequently, caution should be taken 118 when exploring and interpreting the diversity of virus-like particles in different environments.
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Our results also pave a way for further structural and biochemical studies, which should 
